The use of Sealants in Dentistry- A review by Parul Mehta
The use of Sealants in Dentistry- A review 
 
Parul Mehta 1 
 
 
 
Introduction   
   
Dental caries is a preventable disease of the mineralised tissues of the teeth with a 
multifactorial etiology related to the interactions over time between tooth substance 
and certain microorganisms and dietary carbohydrates producing plaque acids. Over 
the last few decades, several advancements have been made in caries prevention. 
Fluorides have been found to be extremely effective in preventing caries on the 
smooth surfaces of the teeth, but are less effective on the occlusal surfaces. Sealants 
protect the occlusal surfaces inhibiting bacterial growth and providing a smooth 
surface, increasing the probability that the surface will stay clean. 
The complex morphology of the occlusal pits and fissures warrants an ideal site for the 
retention of bacteria and food remnants, rendering proper oral hygiene maintenance 
difficult. Another factor that is responsible for the high incidence of occlusal caries is 
the lack of salivary access into the fissures due to surface tension, preventing 
remineralization and thus lessening fluoride effectiveness at this spot as compared 
with the smooth surfaces. A precise diagnostic method of detection in case of occlusal 
incipient caries is still not available. The technique of pit and fissure sealants plays, 
undoubtedly, a fundamental role in preventing occlusal caries, both in primary and in 
permanent teeth. (1,2) 
Permanent molars have been selected as the teeth most at risk of occlusal caries and 
thus the teeth that benefit most from sealants.Of course many primary teeth may be 
adjudged to be at risk on account of fissure anatomy and/or patients’caries risk 
factor.This is also true for permanent teeth other than molars (for example incisors 
with deep lingual pits or premolars with incipient caries in deep occlusal grooves.)Any 
teeth judged to be at risk can certainly benefit from sealant application. 
A fissure sealant is a material that is placed in ‘pits and fissures’ of teeth to prevent the 
development and/or arrest initial caries progression.Sealants by providing a physical 
barrier inhibit microorganisms and food particles from collecting in pits and 
fissures.Sealants should be placed on pits and fissures of chidrens’ and 
adoloscents’permanent teeth when it is determined the tooth or patient is at risk of 
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Abstract      
                         
Fissure sealing was first introduced and investigated in the years 1960s-1970s. During the 
past few decades evidence based approaches have developed concerning the effectiveness of 
sealants as a primary and secondary method of caries prevention.  It is generally accepted the 
effectiveness of sealants for caries prevention depends on long term retention. The oral 
healthcare professional should monitor and apply sealants to maximize effectiveness. Resin 
based sealants are the first choice of materials for dental sealants.  Glassionomers may be 
used as an interim preventive agent. While cost effectiveness is an important consideration, 
from an ethical point of view, protection of oral health should not be viewed purely in 
economic terms. The objective of this review is to investigate the evidence of sealants as 
means of prevention of caries in children and adolescents and to enumerate a protocol for 
the application of sealants. 
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development and/or arrest initial caries 
progression.Sealants by providing a physical barrier 
inhibit microorganisms and food particles from 
collecting in pits and fissures.Sealants should be placed 
on pits and fissures of chidrens’ and 
adoloscents’permanent teeth when it is determined the 
tooth or patient is at risk of developing caries.Fissure 
sealing can be recommended as a caries preventive 
measure. 
This study aims to resolve certain questions regarding 
sealants through evidence based reviews which also 
include vital patient compliance standards. 
 
Who should receive Sealants?-The literature strongly 
recommends(3), the use of sealants in children after 
eruption of molar teeth. There seems to be of benefit in 
placing sealants within 4 years after eruption. There is no 
body of knowledge advocating the use of sealants 
beyond adolescence. 
The CDHSRU (4) review assessed the following risk 
factors-past caries experience(where susceptibility to 
onset of further caries was positively associated with a 
child’s previous DMF scores and pit and fissure 
morphology(where children who had deep pits and 
fissures were at a greater risk of dental decay.) 
Additionally the tooth should be caries free. Any dentin 
decay precludes the use of a sealant and alternative 
treatment such as a preventive resin restoration, 
composite restoration and possibly amalgam restoration 
should be considered. 
The teeth selected to be sealed are typically first and 
second permanent molars premolars and then primary 
molars. 
There is agreement that in high risk populations such as 
developing nations,all children should receive 
sealants.For low risk population,the recommendation is 
to seal the molar teeth of  susceptible children, that is 
those who already have caries at the time of assessment 
or those who are medically compromised or at risk. 
 
Should sealants be placed on permanent or primary 
teeth or both?-The literature strongly recommends 
placement of sealant on permanent molar teeth as being 
cost effective and efficacious in the prevention of 
caries.The literature also supports placement of sealants 
on  primary molars although the supporting evidence is 
more limited.(5).The routine application of sealants on 
primary molar teeth is not recommended but may be 
considered for selected high caries risk children. 
 
How effective are fissure sealants in preventing 
caries?-A Cochrane systemic review of 16 trials found 
that first permanent molar teeth sealed with resin had 
78% less caries on occlusal surfaces after 2 years and 
60% less after  4-4.5 years as compared to unsealed 
molars.Sealant retention is critical to the effectiveness of 
resin based sealants and retention has become an 
important measure of sealant effectiveness. The 
Cochrane systemic review reported widely varying 
sealant retention rates ,ranging from 79 to 92% at 
12months,72% at 54months and 39% at 9 years.There 
was a clear trend of decreasing sealant retention over 
time. 
 
What is the optimum time for reviewing sealants?-An 
earlier guideline is that a recall interval for high risk 
caries children should not exceed  12 months,(6).If there 
is a particular concern about sealant retention that is 
isolation has been difficult to achieve, or the sealant has 
been applied over a suspicious lesion, recall within 6 
months is appropriate. 
 
How important is isolation?-In terms of retention and 
the need to reassess sealants a year after placement,it is 
very important to adequately isolate the tooth. Salivary 
contamination is the major cause of sealant loss in the 
first year(7).Whenever possible,a rubber dam should be 
used.This will aid in both moisture control and keeping 
structures away from the teeth being 
treated.Alternatively a dry field of operation can be 
accompalished using a four handed dentistry technique 
which is recommended for methods of isolation like 
cotton roll,dry angles or Garmers clamps. 
 
What materials should be used?-Various materials 
have been used to seal permanent molar teeth(8).Fissure 
sealant material falls into two broad categories,Resin 
based sealants and Glass Ionomer material. Glass 
ionomer sealants present a chemical bond to the dental 
tissue and have an anticariogenic effect by fluoride 
release.  However glass ionomer sealants have poorer 
retention than composite resin materials, and their effect 
on caries reduction is equivocal. Therefore, Glass 
ionomer sealants are mainly used when it is not possible 
to use a resin material, for example due to poor patient 
compliance(9). 
Resin based sealants are based on 
acrylic(methacrylate),may or may not contain filler 
particles or fluoride and the setting reaction can be 
automatic(autopolymerized) or light activated(light 
polymerized) .Low viscosity resin based restorative 
materials(flowable composite) have also been used as 
sealants.Hybrid sealants which incorporate  features of 
both resins and glass ionomers that is polyacid modified 
resins-(compomers) and resin modified glass ionomers 
have also been developed as pit and fissure 
sealants.According to studies(8), the best retention rates 
were obtained with Resin based sealants which had 
retention rates , 2 to 80% better than GIC 
sealants.Retention is a major problem with GIC 
sealants.Additional research is required in this area. 
 
Self etch versus Acid etch-Self etch adhesive systems 
which require no rinsing have been tested as an 
alternative to acid etching prior to sealant application 
with conflicting results. One split mouth randomized trial 
involving children age 7-13 years found no difference in 
retention after 2 years, between teeth prepared using 
acid etch and those prepared with a self etch adhesive 
system.(10) 
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Application Technique-Griffin(11) conducted an 
indirect comparison of the effect of four handed and two 
handed delivery on sealant retention in indirect studies 
where autopolymerized resin based sealants were 
applied to occlusal surfaces of first permanent molars 
using a four handed or two handed technique.It was 
concluded fourhanded delivery increases sealant  
retention by a statistically significant 9% points. 
 
Protocol for Sealant Placement-Enamel with suspect 
fissures involving incipient enamel decay should be 
prepared and the suspect grooves cleared of all decay 
prior to sealant application.Enamel preparation can be 
carried out by a slow speed round bur, airabrasion or a 
high speed fissurotomy bur.The preparation of the tooth 
and the removal of unsupported enamel has been shown 
to increase bond strength and retention of sealants. 
The steps in sealant application can be enumerated as 
follows- 
1)Examine tooth clinically and radiographically. 
2)Apply rubber dam or other tooth isolation. 
3)Prepare tooth. 
4)Reassess the presence or absence of decay. 
5)Clean the fissures with a brush with/without pumice. 
6)Rinse thoroughly. 
7)Acid etch the surface with phosphoric acid for 15-20 
seconds(both permanent and primary teeth) 
8)Rinse well for 15 seconds 
9)Air dry the surface thoroughly to ensure a frosty white 
chalky enamel. 
10)Where required,apply bonding agent. 
11)Redry the tooth. 
12)Apply a thin layer of sealant, tease the sealant 
through the grooves with a brush or an explorer. 
13)Cure the sealant for 20-30 seconds. 
14)Check the sealants for voids or defects,if necessary 
add more. 
15)Verify the occlusion. 
16)Where required, adjust the occlusion and polish the 
sealant with a multifluted finishing bur. 
17)Re-evaluate the sealants at recall appointments. 
 
How can retention of sealants be enhanced-Retention 
can be enhanced through isolation of teeth,use of resin 
based sealants,application of sealants after complete 
eruption(that is once there is no gingival tissue on the 
crowns).Other methods to enhance retention have been 
application of bonding agents(12),use of flowable resin 
and pretreatment with an adhesive. 
 
Reasons for failure of sealants-The most important 
cause for failure have been poor tooth isolation and 
ensuing salivary contamination.Other causes of failure 
include poor tooth preparation and failure of the sealant 
bond resulting in microleakage.This can lead to sealant 
loss and the potential for overt caries.(13) 
 
Cost Effectiveness-While evaluating the cost 
effectiveness of dental sealants, a preventive 
intervention, the cost of the intervention consisting of 
both direct costs such as the cost of the material, 
administration and indirect costs as the patients’ travel 
time and time off from work are weighed against 
benefits such as the reduction in caries,reduction in 
number of dental visits and long term effects such as 
changes in the need for restorations and improvement in 
the quality of life. Taking this into consideration, the 
benefits and cost effectiveness of sealants easily comes 
into the foreground .The cost effectiveness of any public 
health strategy for preventing caries can be improved by 
assessing the risk of caries and targeting high risk 
children. Resin based sealants are more effective and 
cost the same as GIC sealants. 
 
Recommendations based on the evidence gathered 
in the review- 
1)Sealants should be placed on all permanent molar 
teeth without cavitation(that is permanent molar 
teeth,free of cavities,permanent molar teeth with deep 
pit and fissure morphology,permanent molar teeth with 
sticky fissures or permanent molar teeth with stained 
grooves as soon as eruption or isolation can be 
achieved. 
2)Sealants should not be placed on partially erupted 
teeth or teeth with cavitation or carious dentin. 
3)Sealants should be placed on the primary molars of 
children who are susceptible to caries(those with a 
history of caries). 
4)Sealants should be placed on first and second 
permanent molar teeth within 4 years after eruption. 
5)Resin based sealants must be preferred until time 
when glass ionomer cements with better retention 
capacity are developed. 
6)Sealants should be placed as part of an overall 
prevention strategy,based on assessment of caries risk. 
 
Conclusion- 
Sealants can be used effectively as part of a 
comprehensive approach to caries prevention on an 
individual basis or as a public health measure for at-risk 
populations.Pit-and-fissure sealants are underused, 
particularly among those at high risk of experiencing 
caries; that population includes children in lower-income 
and certain racial and ethnic groups.  
The evidence-based recommendations given are a 
resource to be considered in the clinical decision-making 
process, which also includes the practitioner’s 
professional judgment and the patient’s needs and 
preferences. The recommendations address 
circumstances in which sealants should be placed to 
prevent caries ,conditions that favor the placement of 
resin-based versus glass ionomer cement, and 
techniques to improve sealants’ retention and 
effectiveness in caries prevention.  
Pit-and-fissure sealants can be used effectively as part of 
a comprehensive approach to caries prevention. While 
sealants have been used for primary caries prevention, 
current evidence indicates that sealants also are an 
effective secondary preventive approach when placed on 
early noncavitated carious lesions. 
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